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ABSTRACT : PURPOSE: To improve output voltage of a fuel cell in a high current density range so as 
to improve energy efficiency of a whole system. 

CONSTITUTION: A flow path for gas is fonried between ribs and the surface of a gas 
diffusion electrode by fomriincf a plurality of linear ribs in a current collecting body 15 of a 
fuel cell 10. One side of the cun-ent collecting body 15, which contacts with a cathode 12, 
forms an oxygen containing gas flow path 17a with the surface of the cathode 12 and the 
other side of the current collecting body 15, which contacts with an anode 13, forms a 
hydrogen containing gas flow path 17b with the anode 13. The crown width Wma of the 
oxygen containing gas flow path 17a is formed narrower than the crown width Wmb of the 
hydrogen containing gas flow path 17b. Such constitution can narrow the width of the 
crown part which is inferior in gas diffusion performance in the oxygen containing gas flow 
path 17a. Gas diffusion performance in the side of the oxygen containing gas flow path 
17a is thus improved more than that of the hydrogen containing gas flow path 17b. 
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;«fXi£fiS[tt©StilUgU©i|@$5fe<-rs::i:)5«T#«. d 
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«/5ti44 [cm' ] tLxfct€» T^ — HlSfijT 
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' ] mmmmmthxmn--r^t6 9 [as] > 

•3, tJV—\^l 2mT\t. ihma^O. 5 [mm] . 
*n. 5 [mm] ©XhP-h«J&«J^^$nTtiS:ii: 

gis^smaa, 137 [cm' ] (.mmmmmii 
LTM^-rSt9 5 [%] ) ej£^T. ciroi^is 

oSJ^ie**^ & fe* V- H 1 2 ©HSjSsiiiarttz y - H JO 

[0 0 3 4] *5!HJ©^2|ISgM»=:-=>ViT, ^fcSJBjr 
7 a(D|Bl#t;jC5g-&:t;W:^«SKl 7 b iCD[p]#*tJpff t 

[0 0 3 5] Ei5«, f^2mmmizi^T<oi!m9Mi 1 

7/- HI 1 3fi!|{wS-&SnS*€l<*:l 1 5 tCtt. 0«f 

*5D, *y-Ki 1 2{Bit«-&$ns»«{*:i 1 5fc 

j^snrvi*, Bp-fe, JicDii2iiig«!9<Dj8Sifsfm?ai i o 
tt, m 1 siss«^©j^f*m 1 0 fc*5ViT* y— K 1 2 fin 

Zi««£tt-^Cttrj;D, Wtm-^mfJT.m^l 1 7 a® 
lRl#i:*SI^'r:<fXiiSKl 1 7 b©iRl#t*«5tiJrit35 
■r * J; 5 tc«*S Ufc 1) ©T7*-5. 

[0 0 3 61 0 6 tt, jSSfs^m 110 tC:felt-£.K3S-&W 
:»7.m^ 117a i:7K^-^#:WXSSK 117b iKDmM 

It. *^-&W;<fXS£Kl 7 b(©ajS5©T/-H^®t© 

7 a t*tg-&:#:ifX«SK 1 1 7 bttt, -?-cr)[fil^A«iS3e 

miiSgfi^tra^mtr. ^^■&^:9xjSSgS 1 1 7 a©iUi|B 
Wm a «, *ig-&#^f XiSK 17b CDlIj^iWm b D 

10 0 3 7] 5k±mmht:i:viz, z.<Dm2mmm<Dm 

nmmi i o-ra. :*y-Hi i 2 :JJxiS 
Kl 1 7 aCDlUISWmaA^, 7 / — H 1 1 3 
W:^X8gKl 1 7 b©iJji|iWmbJ;Dt>lfc<«^SnT 

Ksg-&^^JX85K1 1 7 afflJTli^fJXffi 50 
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n&(om^^iuu^m< vx. Tiim^m^xsmi i 7 b 

m^0'hWLm'^^:ff7.m^l 1 7 a<iT05:^xiSmfiS: 
l^ib^Ctt^Xt^o ^nicJ:D*y— HI 1 2 ©SIS 
l&HaSTy-Hl 1 3©|IHlS:MaJ:Dt>:*c€r<'rs 

[0 0 3 8] s!t3T. z.(Dm2^mm(Dmnmi&i 1 0 
x\i. mim^t^mtmrniz. mmm^mmmz^if^m 
^s^tt?iil©tiJ:^7«H©<£T&B5±-rs^lt*tT^. 

■5^Aik#:©X^;i/^^Sl^I±-r S C t 'bTff 
[0 0 3 9] «r^U&^lSIJfififlJOS'JSi«©SIJfiM{CO 

mmi 0 tmmcmmx&Kt. mimi&miiit^Lx 

ffia-rs^SCtt. H7{rs^t-J;'5lc. -t>©S«#:2 l 5 
K3!?^^^X«lg?S2 17a i:*^-g-W:«fX8ESS2 1 
7 bi:©jR:;&*iJ^*KSnT:tet). 2t5®^^#:2 2 0 
A. 2 2 0 B©raS:— t?©«m#:2 1 ST^i^LTViS 
^i)^mm-r?>o ^l^iS«ajtll«Jc, 
X!5g8S2 1 7 a©llii|BWmatt. *3g-&^^fXS£SS 2 1 
7 b©ajiIgWmbiD*)JR<?a:tjTViS. ZLCDTctb. ^ 

mmmcD^mmiz^^^xt. m i mmm^^z^m 2 m 

[0 0 4 0] fm. ::<Dwmmtzm^x. — r3©*il#: 

[0 0 4 1] 3(:^ia®m3^SS«iItCC>liT, ^fci5i?9-r 
r 3 SIS£Ma» ^ 1 SIJSt5S©«SJSfmfIt lots 

\mcmm(ommmmizm-r^h(Dx. mi^t&mtit 
liLT. «m«:cDjgt^*««aTs. z(Dm3mmm(Dm 
mmtmfk<DiSimz^r):»7.m^'^mm:r^h(Dx. m 
8\t.-^(Dmmt^(D^mmx&^. msizm-r^^iz. m 

mff 3 1 5tt8^|J^©ffiJKgB$JtbTJg*£SnT*5 0, 

m«*t^ 1 5 © 8 -^xomoy 5 4 -rPO^awiSi^ifiJr tt, 

■?-oaC»rpTifflfiV»?L3 2 1, 3 2 3feJ;yf?L3 2 
5. 3 2 7*Sjgffi$nTVi«. :i©?L3 2 1, 3 2 343 

iOHFL3 2 5. 3 2 7tt. jia^^s^a?l^l*«^ 
:!^ip){rma-rs 2 ^^©Ticig^^ifxcif&sfsiEus^fe j:rx2 

"P©K^^t55fX©i!!&»S5KS:Jgj£-rs. *«*!^3 1 5 
omMm(r>—:^ mB<Dn^W) ©?L3 2 l i?L3 2 3 

■pfcgll®3 3 l*«Jl^jSSnT*D, ;i®S^®3 3 1 

ictt, ^aijiE b < aB?a $ nfc 1 1 [mm] ©3i;&**c 

©U:/ (i!bSB) 3 3 3*sffi&fgJ5£$nTViS. 
[0 0 4 2] J:®5t;&#:®U:^3 3 3tt, *¥:3^lRlt» 

3i:, g:M®3 3 i^iixs-f37.ism.nM(o^mi^xmm 
[0 0 4 3] s/t. m«#:3 1 zommma^^-^ (as 
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omm) ®?L3 2 5 t?L3 2 7 t<0m\Z^. K32 It 

^3 2 3 t<Dm\zm^-^nitmmm3 3 ii5j;z/'j::/3 
3 3 tm—B^<^m^m^i:zf^) :f (343 : 09) *t 

[0 044] 0 9 tt, ::o^m#:3 1 5 (r*itsK^^ 

::^3 4 3<DT/ — HSHtog-g-as^S^T. 

fh-r^ 5 tc, U 3 3 3 T?«fi!c$ nsK^'&«-:^JX«iK 

©lljitigWm a tt, U :/3 4 3 T:^^$nS*Sl-&=r:*fX 

tctt, m5S^*';i?XSK8S©llJilSWmattO. 5 [m 
m] , -^-cD^iliWg a«l. 5 [mm] 2:;S:-pT:feO. 
-:^F. *ig^*:^;x««EK©lU*iWmbttl. 0 [m 
m] , -^-©©igWgbttl. 0 [mm] 

[0 0 4 5] ;i5bfe«^CD*««^3 1 5*«^S^lSf 20 
«?lSTtt, 'J ::^3 3 3T«fiESn-5K^-&^:!5fXg5K® 
UU«iWm a tt. ij 3 4 3 TSt^^nS*^-^*-:*? 
^CDaji|@WmbJ:0'fclR<7a:oTVi«c:t*>S. 

[0 0 4 6] «eoT, ;i©^3^1S0!l©E1Sfm?tkTtt. 

Bi*5J:i:^^2SiiS0gtigjmic, S5«ds^s®«stc:feit so 

[0 0 4 7] t9^lxfc«2*ig«fi|©jK«Sfmi 1 0 43i 

iyfm3^ifi0g©«K<sf^?ifiS:(j£3fe«^jtit&fNffiLfc©T. 40 

:«fx©iSK*J;UJK^-&5t;^fX©8KK*. lU^li [m " . 
m] , ^igl [mm] <D%<D («T. ^ 1 Sejfe^^iiq^ 
^) t, llJ*S0. 5 [mm] . 5 [mm] Ofe 

© (OT. ^2«£3fe^Jtli?^) T**. 

[0 0 4 8] cn6.*^mffiS:3ieia^8 0 [t:] 
(ELfct#©mtS^Ka:mEEi:©M«S^ia'<> •€-©i^« 
0 t^L-fc. HI 0*^e.ig6.*>7a:±-5JC. 1 ji^ 

STa^ b 2 mmm<r)mPtmM 1 1 o :fe<t r/^s-e^ 50 
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vtzm 3 ^sifiaj©«Km«i-^?«. mi^^moymTonm 
m&\zm.^ xitmitvx<Dm 1 ii£5fe««i©^m?ik ( 2 

jiSMSTa^-f) *<tr^^2S£3fe09©j8S^SHi?iJi 

f) J:t)-€-©#tt*<fiin, Hdg^Sji^O. 5 [A 

/cmM m±©J9?«8S^ffi«l^Ttt. -€-©M75«®«-^ 

85K©iU*g*«*^W^fXfi£K©tUi!gJ: D <;a:o T 
Vi-SCltj&^e, K3!f&*^xeSSSfi3T©;«fXlSmi4Si«- 

[0 0 4 9] m2^mm(DHmmi&i 1 o^j:u^^3ig 
mmomnnm^mmmis 0 ["c] t?«ijEbfct^© 

«ffit«Jt.^mi:©Mfi^'£01 llc^Ufc. HI 
?lS*>:ftJ:5C, l;S®iS"r^bfc^2^iS«aj©«SJSj« 

1 1 0 * J: r^iiiST^ ufcM 3 mmmcomimmit. 
2 ji^m^T^LfcB 1 mMm<Dmnn.m^^imm-v^ 

[0 0 5 0] *^ig©^4llS£«iijtcoviT, J*:fci5i?|-r 
^:©^4SIJSM«> H7-^^bfcll*fitHJ©^jg0!I-t? 

0 , ^©0 7 ©iisstfii t itiS! i^xmn»a>m^it)mm 

•rSo El 2tt. ■€-©m4^*S^tUT®«SiP}«?&4 1 

o©-fe;i.«jgS3^-r#iitEiri&D, E!i3i±, -e©M^s^ 
m»4 1 o\zm^&n^Mn#^4: 1 5©^0t*s, 
[0 0 5 1] MHtca^-rj;5fc, ^<Dm4^mm<Dmn 

mm 4 1 0\t. -t?©«««:4 1 5fc. 

K4 1 7 a<i:*5^^W^;^iii£?S4 1 7 b t ©5R7^*sj^fS; 

StlTiSD, L.*^*)^ -?-©»«#:4 1 514. P^fXSSSS 

©rt©-^Fflil©«ffl5lcflfi:iEffflO©aJSI5*«SVifCI^«E-r«J; 

t«ri2ji:tfx«essttiBasnfcfc©T?j&s. ips, 

::©«mfl^4 1 5tt, 5p|Kt:ffij^©Gni2i*5!StC«D3g 
•rJ;'5H^?^L.;t«l^-T?j&«. ;i©^«#:4 i 5 
tC}g«$n?)K*-&'&:<f:^«SK4 l 7 a©liji|lSWma 
tt, 2:n*-C©^ig«a|<i:l^:KfC, *5^^ifi-^XgSE8&4 1 
7 b©llJ«@WmbJ:0fciR<^oTV>.5. 

[0 0 5 2] :Lvvrzm&<ommnm4: i o©m«*f^4 
1 5©sifi:frS{c-pv»T, 'A\zmh<isim-r^o 
m««:4 1 5tt. 'Aco^^izvxmM^hJtmtm^m^ 

©«&*S*j!|E^tLTSit$n*. 3c^*©«IM-«©||«&© 
3^%^itb. .;i©ll^«»^&ie«&^'^@ffi^:&<l:i/^^ 

.©si»©**9oo ["c] &.±<onuxm,misamt'r^ 
t, ll«©iKS«iSfr*itsePfl©lg[Si*«5.o~5 0 0 
m\zm^vx, mm^mm<o^miim^^n^. c©^ 

CO 0 5 3] ms«c4 1 sssii-rsicisRu s-r, h 

1 4t:3^r, ^W5 0 1 t±S!5 0 3 tTS!5 0 5 t*^ 

e>;iS:*yv:^ji&*5 0 osffljsu ii©:/V';^?&*5 0 
oi*gcsi*i^miie©*c^An5. ::©:/u;^?&«5 0 

0©±1!5 0 3*i<kr/TS!5 0 5{rtt, T.hl^—hCDm 
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11 

s©t£beP5 0 3 L. 5 0 5L.i!)m^^nx:kK). mam 

5 0 3 L, 5 0 5L0^M6^f3:7iii^:^\^(D^mmmt. 

—:^m<Dm5o 3 (so 5) tj^jssnfciaeBs o 3l 

(5 0 5 L) m<D^mz, fifi*fi!l®S!5 0 5 (5 0 3) 
ICJg*£Snfc;^M^-hP5 0 5L (5 0 3L) Oih^ 

[0 0 5 4] 'A^^-V. ^:o:/W;^J&A5 0 0G)±S!5 0 
3 t^itT:*oi^asa>tt-5 (Tffi5 0 5ttH«) 
\z^r). 5SH^!gM«a®*CS*¥flEJE«|-r5. :::: 
T?, J:S5 0 3Sffffi-r«.ffi:^3«l. 0 [ton/cm^ t 

[0 0 5 5] K±i¥i!BLfeJ:3lc. ;i©^4SIJS«»J©«S 
<Sf«aJi4 1 OTtt. ie3g-&W;<fXgKK4 1 7 acDllj^iW 
madt. 7K3i^-&*-:ffXSi!S^4 1 7 b ©OjilBWmb J; D "b 
$fe<:^^$nTViSe:<i:*ve,, ffi^-&#^fXSf[1^4 1 7 

xm^4 1 7b<SIj:0'fcK^-^*:^f;^SgK4 1 7 afiHif 
H4 1 2©SIK^&iB«*4 1 3 ©^S^SSi^J; D 
[0 0 5 6] tEoT, :i©^4^JS^J©gS?Sf««i4 1 0 

SSJC. ^:©|KlsHi?i&4 1 0G)S€i(*:4 1 5B, K 
^^*;yxSSEK4 1 7 a*J;r;*^'&*r;)!fXSgK4 1 7 
b (DfH(D—:^mo:>ii^mzi&M<Dihm^^^izPiiErr^ 

J;-5fC» M:«fX8SK4 l 7 a. 4 17 bdSJ^^StlTV^ 

^, Mipfmsi4 1 0cDX^'yi'O3>/-t5? h 

[0 0 5 7] mm#:4 1 5*:/PXffe*5 

0 O&fflViTifE^JgHiDKf^f'&^ltfriD. 

:iO^«#:4 1 5»C«fcn«. !l5/'«^/^^>i^'fl:*0.5Ci 

[0 0 5 8] m&vftmiu\^>i'm4mmm-c\t. mm 

■&W:«fXjSBSl 7 aroOjijgWmaSO. 5 [mm] , * 
m^m:ffxm^l 7h(DlhmWmh^l. 0 [mm] t 

<. Stt, Kgl-t-^;^JXSSSSl 7 aoaj«iWmai£. * 

^■&#^fX«:Kl 7 aCDOjitgWmatt, ff*L<ttl 
[mm] OTa:fiili:*«MSL.V». 

[0 0 5 9] sJL±:^mm<o^mm\z-::>^^xsimLrzi!fi. 
^%m\iz'5htz^mmiziss^wi^:sn^^ox\ttsi 




(7) 4#IH¥8-2 0 3 546 

[0 0 6 0] 

&.±mmvrz^v\zm^miu\^^v3u 
[0 0 6 1] sfc, if*:s2ls«©jKS!|s^m^?^av ^fx 

a? [0 0 6 2] i»*JB3ia«S©*8!«sfm?l&{CJ;ntf, SSSSJg 
[0 0 6 3] 4 fi2«©SgKJ^^eB*J ©i!at;&fe{c 

J:n«, ^«#©isv^ss8sj^«ei5«^&aijfr*::t*«t? 
:i©fc*, -5-©dSKj^^g5«srdeii-r •srtT, 

m 1 ] 2|!:|gW©m 1 I^JS<RJ t LT©«!S^s^^?I!l 1 0 

[a 2] -€■©*—- fe;p©iEB0T?a65. 

[0 3] jSSJ^fmflfe 1 0 ir*ttSKS^'6-;«fX8[Ef&l 7 a 
t*I^^WifX«£8Sl 7 bt©ffiSt6«j;a:fi[|lMIS&a^-r 

[04] 7>^-T;^fXJ£m^{cJ:Dii'<^:<fx8ggS© 

[0 5] :^^m<DfS2^mmiiLx<Dmnmi&i i o© 
[0 6] ^^^s^e^l!ll i o\z^\f^mm-^mfi:!^m&i i 

40 7 a tTi(.m^^:fS7.m^ 117b t ©ffijttWJSfigPi^S 

[0 7] mi^ifi«aj©S'jJiflitLT©fiSJ|sj««s©-fe;i/'« 

■ [0 8 ] m 3 SliS«?0©*!SJ|8}mSillC« A ^ n-5^«(*: 3 1 
5©iFS0T*S. 

[0 9] ^«**:3 1 5 lC*ltSKa?-&^^XS£Kt*^ 
^^^X«E8St©ffi*r6<j;i(fl:BM«K£^-ri»IS0T& 

[010] f&2i5^z^f$3mmm<Dmnmnt9^m(D 
50 ^nn.mzi&\'i^mEt.m,mmm.t(Dm%^7h\.itif'y 
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[0 1 1 3 ^ 2 3 ^mcDtmnMh^^moi 

[012] *^M©^4^S£«9ja:bTOjSS!iisj««i4 1 0 

[El 3] 1 so^ia-ess. 

[014] «m(S4 1 5©®ittcfiefflrs:/k:^f&ft5 

[?J-^oiJiii] 
1 0-«S<sj«?i!i 
11-m^RR 
1 2-*y-H 
^ 13-7'/-K 
1 

1 7-^J;:^SIK 

1 7 a •••e3g^*:<f ASSESS 

1 7b-**&^^fXSSS8S 

2 0-^^#: 

1 1 0-jKi<S}«?t!! 
1 1 2"-tiV—Y 

mil 




(8) ^NpIBVS -2 0 3 5 4 6 

1 1 3-7/-H 
115 -mS^i^ 

117 Si-m.m^^i}7.m^ 

1 1 7b-*S^t:^;^S5E?S 

2 15 

2 17 a-K^#:^XiiK«& 
2 17 \i-A(.^^il7.mS^ 

2 2 OA. 2 2 0B-S^^*: 

3 1 5-m«<*: 
i<7 3 3 1 -glM® 

3 3 3-'J:/ 

3 4 3-u:/ 

4 10 -MiPfm^fe 
4 1 2— *y— H 
4 1 5-m«^*: 

4 17 a-l65g^'&;<f;^dSK 

4 17 h-iii.m^i37.m^ 

5 0 o-:^i^xji&* 

5 0 1 
a? 5 0 3 -iS 

5 0 5 —-fm 

[S!2] [06] 




10 



20 

15 12 IVISVIS 



22 
1^ 



.17(17b) 17a 




1 1 7a<DlljS 

^ 1 1 TbOUiS 



<3 i!lCX»«/iA 



Wma 



17(l7a) 



1 TaCDlUSI 




V 1 TbOUUS ^"^^ 



[H9] 

til SI m gi s [qi 
isi n) m @ s g) 
@ © ID m @ @ (I ID 

S|5][5)gI[iJ@[Bl@) 

s> laisjigigiiiiiiifi]® 

miildlglSlilllD: 

lB]S]S]Sl[i]@Ill@~ 
fi]ll]li)(Q)D[li§]l§l 



3^ 



-Wma 
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!l#MV8-2 0 3 54 6 
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1.0 



I 0.5h 
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11 2] 
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6173 



417b 
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